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•^ ■77^*"°^ «"^^ ^ not excuse the 
invention relates to a method of preparing the surface of an aircraft or 
aerospace structure for the application of a overcoat. 
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undercoat) and not damaging the structure itself. Health and safety and 
environmental issues also need to be considered, such as limiting the exposure 
of personnel and the environment to potentially toxic materials. 

Until now, approaches have been used involving cleaning the surface of 
6 the initial coat with a volatile organic cleaning fluid (e.g. butanone. acetone or 
trichloroethane-based cleaning fluids) before manually sanding the coat to 
produce a fresh surface for the overcoat to adhere to. Manual sanding is used 
rather than an automated approach, such as automated sanding, to avoid 
piercing the coat and to avoid damage to the underlying structure, particularly if 

10 the structure Is formed from a composite material. Disadvantageously, such 
approaches are time consuming (it can take around 50 man-hours to sand a 
single aircraft frame) and therefore costly. Furthermore, and undesirably, such 
approaches expose personnel and the environment to potentially toxic 
materials, including the volatile organic cleaning fluids and the "dust" removed 

is by the sanding which in the case of a primer paint may Include chromate. 

The present invention seeks to provide an improved method of preparing 
the surface of a coated structure for the application of an overcoat. 



Summary 

20 Accordingly, viewed from a first aspect the invention provides a method 

of preparing the surface of a coated structure for the application of an overcoat, 
the method comprising: cleaning the surface of the coat with cleaning solution; 
and applying an oxidising agent to the surface. 

Advantageously, by applying an oxidising agent a surface to which the 
25 overcoat can adhere is provided. Without wishing to be bound by theory, It is I 
believed that the oxidising agent oxidises unsaturated groups (carbon double ' 
bonds) in materials on the surface of the coat, such as unsaturated groups in 
organic binders found In paints. It Is believed the resulting hydroxy and 
carbonyl groups provide functional groups to which the overcoat can adhere. 




uax rrop 



T ° GB PflT OFFICE 



-3- 
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applying the overcoat 

wheJt^ T V*"*"' ^ "» ,nrenfc " a coated 

Viewed ton yet another aspect the Invention provides a cleanW, » ,„ 
overcoat, the tat cornpnslng a clean.ng solution and an oxidising agent 

J ° Embodiments of the present Invention will now be described bv ^ rtr 

example only, with ret^ncetothe accompanying drawings * ' " 

hasbeeT^ 

Rgure Z schematically illustrates a coated structure; and 

* Figure 3 shows the steps of a method performed in accordance with an 

embod,ment of the present Invention. accordance Wth an 

Detailed 

Figure 1 schematically Illustrates a coated structure with an oven*** 
The structure , , s coated vWth coat 4 which In turn , coated^ 
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The substrata or structure 2 may be any structure, but in particular 
embodiments is an aerospace or aircraft structure, including aircraft frames 
(both fixed wing and rotary wing) and other airborne structures. The structures 
may be metallic (e.g. aluminium, aluminium alloys, titanium alloys and steels) or 
6 formed of a composite material (e.g. a carbon fibre composite). The initial coat 
or coat 4 is typically an undercoat for example a paint or a primer such as a 
chnomate primer, in particular embodiments the coat 4 is an epoxy primer or a 
polyurethane primer. The overcoat 6 is typically paint, for example a topcoat 
paint and/or a polyurethane paint. 

10 Generally, the coat 4 Is applied to the structure 2 and the overcoat 6 is 

then applied to the coat 4, often several days or weeks later (depending on the 
particular tests or trials that are performed). Figure 2 schematically illustrates a 
structure 2 coated with coat 4 (i.e. a coated structure) before overcoat 6 has 

i 

been applied. 

is Optionally, the structure 2 may be treated in some way before the coat 4 

is applied. For example, a metallic structure may be anodlsed. In one 
particular embodiment a metallic structure (e.g. aluminium} is grit blasted, 
etched (e.g. with chromic add) and anodlsed (e.g. in chromic acid) before the 
application of the coat 4 (e.g. a chrome based primer paint). 

2D In certain embodiments, the optional anodlsed layer (not illustrated In 

Figures 1 and 2) has a width or depth in the range from about 1pm to about 
3pm. The coat 4 may have a width in the range from about 20um to about 
30um and in one particular example is 25pm. The overcoat 6 may have a width 
In the range from about 30pm to about 40pm and in one particular example is 

25 35pm. 

It Is often necessary to treat the coat 4 prior to the application of the 
overcoat 6. Typically, this is to ensure that the coat 4 is cleared of 
contaminants and has a surface to which the overcoat can adhere or bind well. 
Such a treatment is particularly used in applications where the coat 4 has aged 
30 (by exposure to light, for example) and/or has been exposed to contaminants. 
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One particular application is in the aircraft and aerospace Industry where 
the coated structures <ag. an aircraft structure) are tested for several days or 
weeks. The tests can include checking that the various aircraft systems <e g 
radar, undercarriage, engines) are fully operational. After these tests the coat 4 
Really has aged and has been exposed to aircrafVaerespace contaminants 
such as hydrocarbon-hased contaminants (e.g. oils), lubricants and hydraulic 
flu*. Environmental ageing, such as UV induced cha,king Is particularly 
observed In chmmate-loaded epoxy-based primer paints, commonly used as 
the coat 4 In the aircraft and aerospace Industry. 

As mentioned above, until now a manual sanding technique has been 
used to prepare the surface of coat 4 for the application of the overcoat 8 and 
this is disadvantageous and undesirable In terms of cost, health and safety and 
environmental issues. y afra 

Particular embodiments of the present invention provide a method of 

Preparing the surface of a coated structure for the application of an overcoat 

That is to say, particular embodiments provide a method of preparing or treating 

tte surface of coat 4 (shown in Figure 2) - which may have aged and/or have 

been contamrnated - for the subsequent application of the overcoat 6 (shown in 

Figure 1). Such a treatment can be termed "surface reactivation- or "surface 

regeneration" (or -paint surface reactivation/regeneration' where the coat 4 is a 
paint). 

Rsur* 3 shows the step, of a meted performed h accordant wtth an 
embodiment of the present Invention. At step S2 the surfece of coat 4 of a 
coated sbuctae is deaned with Ceanina sotution. The cteanlng sofcbon ^ 
be any suitabte de«*» sotuaon. ba, in carta* embodiment , s an eitcatine 
cleaner. The oteanlno solution may be e water-besed or aqueous cleaner 

*»ndry end aatfefy hee*, and safe* concerns better than Known approaches 

nr <MBanie " basw deanera **— — • 
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In certain embodiments the following cleaning solutions may be used: 
Ardox 1900B; Ardox 602S; Ardox 6475; Ardox 6412; Ardox 140B; and CA0200. 
The Ardox cleaning solutions are available from ChemetaM Pic and CA0200 is 
available from PRC DeSoto (a PPG Industries Company). Adrox 1900B has 
been found to give particularly good results. 

The cleaning step S2 may comprise soaking the surface of coat 4 with 
the cleaning solution, for example by applying the cleaning solution and leaving 
the solution In contact with the surface. The soaking may be performed for any 
suitable time and in particular embodiments the soaking is performed for a time 
in the range from about 30 seconds to about 5 minutes. 

The cleaning step S2 may comprise agitating the surface of the coat 4 ! 
(e.g. by scrubbing or brushing). The agitation may be performed as part of the 
cleaning step (i.e. the agitation may be performed as the cleaning solution is 
applied to the surface of coat A) or may be performed at step S4 after the 
surface has been soaked with the cleaning solution. In certain embodiments 
the agitation is for a time in the range from about 30 seconds to about 20 
minutes, In others from about 2 minutes to about 10 minutes. 

Typically, the agitating comprises agitating the surface of coat 4 with a 
brush, although other types of agitation may be used (e.g. with a pad or mop or 
by ultrasonic agitation). In particular embodiments brushes with soft bristles or 
bristles formed from man made fibres are used. Suitably the agitation time may 
be optimised for the agitation type, for example a longer agitation time may be 
used with a softer brush bristle. 

After the surface of coat 4 has been cleaned and optionally agitated any 
residual cleaning solution may be removed, for example by washing- In one 
embodiment residual cleaner is removed by pressure washing. The surface of 
coat 4 may be rinsed with water, and in one particular embodiment is rinsed 
with deionfsed water. 

At step S6 an oxidising agent is applied to the surface of coat 4. Any 
suitable oxidising agent may be used, in particular those which oxidise 
unsaturated groups (carbon double bonds) to hydroxy and caibonyl groups. 
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Suitable oxidising agents Include KMn0 4 . K2 Cr 2 0 7 . 0 3 and OsO*. Optionally an 
air plasma may be used as the oxidising agent. 

In particular embodiments a peroxide (l.e. any substance containing a 
chemical with the peroxide ion (O**)) is used as the oxidising agent In one 
s example hydrogen peroxide is used. Typically the oxidising agent (eg. 
peroxide) is applied as a solution and may be applied to the coat surface by 
spraying the oxidising agent onto the surface. The oxidising agent application 
may be performed for any suitable time, in particular embodiments oxidising 
agent application is performed for a time In the range from about 1 minute to 
10 about 5 minutes. 

in certain embodiments the peroxide Is hydrogen peroxide. The 
hydrogen peroxide may have a concentration in the range from about 1% to 
about 10%. in one embodiment the peroxide is 3% hydrogen peroxide 
Advantageously, the use of hydrogen peroxide is environmentally friendly 
is because the by-products are oxygen and water. 

After applying the peroxide, the surface of coat 4 may be rinsed with 
water, and in one particular embodiment is rinsed with deionised water. 

Once the above steps have been performed the method of preparing the 
surface of coat4 forthe application of en overcoat is complete. 

20 Embodiments of the present Invention provide a method of applying an 

overcoat to the surface of coat 4 of the structure 2 after the coat has been 
prepared in accordance with steps S2 to SB. Accordingly at step S8 the 
overcoat 6 is applied. Typical* the overcoat application is by spraying. 

It will be appreciated that the relatively short time taken for the steps of 

25 emb0dimentS of *• pres8nt I™"*™, when compared to prior approaches 
represent a significant advantage (in terms of cost for example) which are In' 
addition to the benefits in terms of environmental and health and safety 
concerns. * 
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Embodlments of the present Invention provide a cleaning kit for preparing 
the surface of the coat of a coated structure for the application of an overcoat. 
The kit may comprise two containers, with the cleaning solution in one container 
and oxidising agent in another container. The kit may also comprise agitating 
5 means, for example one or more brushes. The kit may also comprise 
instructions for use, including instructions concerning the process steps and the 
time each step should be performed. 

The present Invention will be further described, by way of example only, 
with reference to the following examples. 

10 }n these examples primer-coated aluminium panels were, contaminated 

before being treated in accordance with the invention, and tested. 

Specifically, 15cm by 7cm, 3mm thick aluminium panels were coated 
with PR205, a high solids chromate-loaded epoxy primer from PRC DeSoto. 
Each panel was then contaminated with one of three common 

15 aerospace/aircraft Industry contaminants. The three contaminants used were a 
phosphate ester hydraulic fluid (Skydrol from Sokrtia), Mobil Oil (a typical 
saturated hydrocarbon) (specifically, Mobil Jet Oil II from Mobil Oil Corporation) 
and cetyl alcohol (C15H33OH, a lubricant commonly used on aerospace rivets). 
Three levels of contamination were used — heavy, medium and light - each 

20 based on the weight of contamination used. In each case the contaminant was 
applied over the surface of the primer coat. For heavy contamination 0.2g of 
contaminant was used; for medium contamination 0.1g of contaminant was 
used and for light contamination O.OSg of contaminant The panels were 
weighed before and after the application of the contaminant to check that the 

25 correct weight of contaminant had been applied. 

Tests were also performed using a mixture of all three contaminants at 
the three levels of contamination. 

The panels were left for 1, 3 or 7 days after application of the 
contaminant The contaminated panels were then treated in accordance with 
30 an embodiment of the present invention as follows. 

1 
i 
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These results show the average results of all of the tests under the 
specified conditions (i.e. average values for the tests performed at each 

5 contamination level and number of days of contamination and for each 
contaminant or contaminant mixture). The % Average Dry and % Average Wet 
tests are ISO 4624 values for the test panel compared to the control (i.e. the 
pressure needed to remove the puck for the test panel divided by the pressure 
needed to remove the puck for the control). Values above 100% show results 

10 that are better than the uncontaminated/uncieaned (Le. untreated or "as 
painted") control panels. Values for contaminated but uncleaned test panels 
(not shown) are considerably lower than those shown in the table, typically less 
than 50% (i.e. values of less than 100% in the table still show positive results). 

The first eight results In the table are for CA 8311 topcoat paint 
15 overcoating the PR205 primer. The last two results are for CA 8311 topcoat 
overcoating CA 8311 topcoat The Initial coat 4 (CA S311) In the last two 
results itself is applied over a PR205 primer layer on the structure. 
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In all the tests the ISO 2409 (-cross hatch" test) gave a score of 0 (dry) or 
scores of 0 or 1 ( Wet > which are considered as passes for this test 

Although the Invention has been described in relation to particular 
embodiments. It will be appreciated that the Invention Is not limited thereto, and 
that many variations are possible falling within the scope of the Invention. 

For example. In certain applications the coat 4 and the overcoat 0 may 
both be considered as topcoats, such as In the last two test results shown in the 
table above. That Is to say embodiments of the invention may be used to 
prepare a topcoat for the application of a topcoat (Le. re-palntlng). The 
nventon also has application in fields other than the aircraft and aerospace 
industry, for example In naval, land vehicle, sub-assembly and field repair 
applications. K 

The scope of the present disclosure includes any feature or combination 
of features disclosed herein. Features from any claim or from the description 
may be combined with any other feature In any appropriate manner and not 
merely In the specific combinations enumerated. 



m 

20 NOV 2005 

-12- 

CLAIMS 

1. A method of preparing the surface of a coated structure for the 
application of an overcoat, the method comprising: 

cleaning the surface of the coat with cleaning solution; and 

s applying an oxidising agent to the surface. 

2. A method according to claim 1 , wherein the cleaning comprises soaking 
the surface of the coat with Vie cleaning solution. 

3. A method according to claim 2, wherein the soaking is for a time in the 
range from about 30 seconds to about 6 minutes. 

io 4. A method according to any preceding claim, wherein the cleaning 
comprises agitating the surface of the coat with the cleaning solution. 

5. A method according to claim 4, wherein the agitating is for a time In the 
range from about 30 seconds to about 20 minutes. 

6. A method according to claim 4, wherein the agitating is for a time In the 
1 5 range from about 2 minutes to about 1 0 minutes. 

7. A method according to any one of claims 4 to 6, wherein the agitating 
comprises agitating the surface with a brush. 

8. A method according to any preceding claim, wherein the cleaning 
comprises soaking the surface of the coat before agitating the surface 

so with the cleaning solution. 

9. A method according to any preceding claim, wherein the cleaning 
solution is an alkaline cleaner. 

10. A method according to any preceding claim, wherein the cleaning 
solution is a water-based cleaner. 
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A method according to any preceding claim, wherein the oxidising agent 
Is peroxide. 

12. A method according to dalm 11, wherein the peroxide is hydrogen 
peroxide. 
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A method of applying an overcoat to the surface of a coated structure 
the method comprising: 

preparing the surface of the coat in accordance with the method of 
any preceding claim; and 

applying the overcoat 

A coated structure wherein the structure has been treated in accottance 
with the method of any preceding claim, 

A coated structure according to claim 14, wherein the structure is an 
aircraft or aerospace structure. 

A cleaning kit for preparing the surface of the coat of a coated structure 
for the application of an overcoat the kit comprising a cleaning solution 
and an oxidising agent 
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A method of preparing the surface of a coated structure for the 
5 application of an overcoat is described. The method comprises cleaning the 
surface of the coat with cleaning solution and applying an oxidising agent to the 
surface. 
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